A membrane site exposed only during mitosis in normal 3T3 cells, but exposed in all polyomavirus transformed 3T3 (Py3T3) cells, has been detected. The site was identified by the specific binding of a wheatgerm agglutinin conjugated with fluorescein isothiocyanate.
cyanate.
The receptor site has been studied previously. It binds wheat-germ agglutinin, causing the selective agglutination of Py3T3 cells, but not normal 3T3 cells. A short treatment with low concentrations of trypsin exposes cryptic sites in 3T3 cell membranes; this permits agglutination of these cells. The experiments reported here indicate that these sites normally are exposed during a brief period of the cell cycle for 3T3 cells. Specific hapten inhibitors of agglutination also inhibit the binding of the conjugated agglutinin and prevent fluorescence.
Transformed mammalian cells agglutinate in the presence of certain glycoproteins of plant origin, whereas normal cells do not agglutinate (1, 2) . When the normal cells are treated briefly with low concentrations of trypsin, cryptic membrane sites are uncovered and the cells then agglutinate (3) .
Agglutination (FITC-agglutinin) was prepared by reacting the agglutinin (2) with fluorescein isothiocyanate on celite. Details of the procedure will be described elsewhere (Burger, et al., in preparation) .
Cells were prepared in three ways as required for different types of experiments. Inhibition of FITC-agglutinin binding by specific haptens was observed with native, unfixed cells. The cells were immersed for 2-10 min at 370C in FITC-agglutinin that had been incubated with the hapten.
Fixation of cells with ethanol was required for parallel observations of fluorescent and mitotic indices. The cells were fixed after exposure to the FITC-agglutinin. Cells were then counterstained with Evans blue. As with native cells, this procedure gave highly specific membrane fluorescence, with very little nonspecific uptake into cytoplasm. The fluorescent index was determined with UV illumination; the mitotic index was determined with bright-field phase microscopy. (6) .
Specificity of FITC-agglutinin binding
The binding of fluorescent wheat-germ agglutinin in these studies was specific for the membrane sites involved in agglutination. The same hapten inhibitors that prevent agglutination were shown to reduce or prevent fluorescence. Table 1 summarizes the effects of inhibitors on fluorescence. Also shown is the failure of fluorescent bovine-serum albumin to bind specifically to mitotic cells.
We We propose the existence of positive-feedback loops that relate cyclic functions of the cellular membrane and the nucleus (Fig. 3) . Alternating molecular communications between the cell membrane and the cell nucleus might allow a controlled periodic cell cycle. This model depicts the importance of communication between the membrane and the nucleus, and it allows for alterations of the information transmitted 'from one-to the other, as under physiological conditions that alter growth or division. Fig. 3 also suggests several specific experiments that can test the significance of the membrane change. These include identification of the steps in the cell cycle which specifically lead to site exposure, and determination of effects in the subsequent cell cycle after artificial blocking of the binding sites at mitosis.
Using fluorescence microscopy, we have shown that normal cells have specific exposed membrane sites during mitosis which are detected by the same method at all times in transformed cells. This is a new molecular marker of the progression of cells through the cell cycle. These studies extend our investigation into the significance of the cell surface for growth regulation (7) . Proc. Nat. Acad. Sci.
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